PRV 



PATENT- OCH REGISTRERINGSVERKET 

Patentavdelningen 

intyg 

Certificate 



PCRK oa/ 0 0 10 9 

^1 ii'i ?nnA 



RECD 0 7 FEB 2003 



WIPO PCT 




handlingar som ursprungligen mgzvits till Patent octi 
registrar ingsverket i nedaanamnda ansokan. 

This is to certify that the annexed is a true copy of 
fhedocZnts as Iriginally filed ^ith the patent- and 
Registration Office in connection vitb the following 
patent application. 

(71) sokande Visual Act Scandinavia AB, Saltsjd-Boo SE 

Applicant (s) 



(21) EatentansSkningsnummer 0200201-2 
Patent application number 



(86) Ingivningsdatum 2002-01-22 
Date of filing 



Stockholm, 2003-01-29 




PRIORITY DOCUMENT 

' SUBMITTED OR TRANSMITTED IN 

COMPLIANCE WITH , 

RULE 17.1(a) OR (b) I 

i I 

I 



PATENT- OCH 
REGISTRERINGSVERKET 

SWEDEN 



Postadress/Adress Teletdn/Phone 
Box 5055 +46 8 782 25 00 

S-102 42 STOCKHOLM Vx 08-782 25 00 



Telex 
17978 

PATOREG S 



Telefax 

+46 8 666 02 86 
08-666 02 86 



22/01 02 16.00 FAX 40 8 31 87 67^ GROTH tt CO - ReKSJOCKHOUl Iil002 

^8 31 67 67 ]li(LtM»!hn!a.vr:dt ^ 

2002 '=01'= 2 2 
HwiidfbittiH fmsm 

A DRIVE UNIT, AND A POWeRED VEHICLE 

The present Invention rdlates m a first aspert to a drive unit 

In a second aspect the piesent Invention folates to a powered vehicle. 

The theatre has automated much of the equipment used tor the movement 
orsceneiy and lighting. Most of stage actlvlly involves simply moving scenery 
about the stage. Automated systems for doing this have been limited by poor radio 
10 communication, lack of accuracy and navigation, high noise and high costs. 

The document US Patent No. 5.823.884 discloses a povwered stege 
wagon comprising a chassis to vifhich there Is mounted a plurality of rolling support 
means, each of vrtiich is tocated at a respecBve comer of the chassis. The powuer- 
ed stage vt/agon also comprises a first and a second drive means, both mounted 
15 on the chassis in engagement with the surface over which the stage v»«gon is to 

move and are mutually spaced. Theiwo drive means both comprise a wheel which 
is mounted for rotetlon about a drive shaft. At the end of the drive shaft remote 
from the wheel there is provided both a gear4>ox and a motor, so the motor drives 
the drive shaft via the gear-box so as to cause a rotetton of the wheel. The entire 

20 assembly comprising the wheel, the drive shaft, the gear-box and the motor is 
mounted on a circular support memberv»hlch Is Itself mounted for rotation about 
an axis perpendicular to the drive shaft. By actuating a second motor It Is possible 
to cause the ratatton of the circular support member and thereby alter the relative 
orientation of the wheel vrith respect to the surilaoe over which the stege wagon is 

25 to move. By actuating the first motor It is possibte to control the speed vtfilh which 

the stage wagon moves In the direction detemiined by the second motor. 

One main disadvantage with the stege wagon aeooiding to the document 
US-5,823,884 Is that it causes damage to the floor surfiaoe caused by slippage. 

due to lotatloii of the drive wheel at slow speeds or at standsSD. One way of trying 
30 to eliminate this probtem Is the use of special floor materials or require the wagon 

to move In order to rotate the wheel. fimiBng the types of movement the wagon can 
; maKe. Another way of trying to eliminate this problem Is to separate the functions 

Of loeomotion and steering, limiting the types of movement the wagon can make. 
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However, these solutions result in other problms as is dear from the stadsmenls 
made above. 



Sumnrnry of ffte inventton 
5 It an object of the present invention to solve the above mentioned 

problems. 

According to the present invention there is provided in a first aspect a 
drive unit comprising a rolling means Intended to be In frictionai engagement with 
a surface over which said drive unit is intended to move. The drive unit also com- 

10 prises a first driving means and a second driving means, co-operativeiy operable 
to provide both propulsion and steering of said drive unit white eliminating slippage 
between said rolling means and said surface. The first drive means Is arranged on 
a rotateble support means rotatable about a center a)ds and operable to rotete 
said rolling means about a rolling axis, wherein said rolling means is displaced a 

15 predetermined distance from said certter axis. The second driving means is oper- 
able to rotate said support means about said center axis. This drive unit eliminates 
the slippage between ttie rolling means and said suri^ce. This is achieved without 
the use of any special floor materials or without Umiting the types of movement the 
drive unit can maice. 

20 Another advantege witii this drive unit is that it is scalabte, l.e. it is 

adaptabte to be used in small, lightwe^ht vehicles or for vehicles carrying 
csxtremeiy heavy loads. 

A f urtiier advantage In tfils context Is achieved If said rolling axis is 
perpendicular to said center a)ds. 

25 Furttiermore, it is an advantage in this context If raid support means on Ite 

drcumference is pro>rided with a sprocket means driven by said second drivhg 
means by way of a transmisston means. 

A further advantage in this context if said transmission means Is a chain 
which is engaged with said sprocicet means and a toottied wheel driven by said 

30 second driving means. 

Furthenmore, it is an advantage in this context if said drive unit also 
comprises a tension wheel which is engaged with said chain. 
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A further advantage in this contsott is achieved If said transmission means 
is a toothed wheel driven by »{d second driving means, wherein said toothed 
wheel is engaged with said sprocket means. 

Furthemnore, it is an advantage in this context if said drive unit also 
5 comprises a planetary gear-box mounted on said first driving means, and in 
connecfion with said rolling means. 

A further advantage in this context is achieved if said rofatable support 
means is supported by a ball bearing means. 

Furthermore, it is an advantage in this context if said first and second 
10 driving means, each is a servomotor. 

A further advantage in this context is achieved if said roiling means is a 

wheel. 

Furthennore» it is an ad^^ntage in this context if said support means is a 
round plats. 

15 A furtiier advantage In this context is achieved if said drive unit also 

comprises a rotation limlter arranged in the vicinity of ^id rotatable support 
means. 

Furthemnom, It to an advantage in this context if said drive unit also 
comprises a sensor means anranged in the vicinity of said rotatable support 
20 means, which sensor means is opersble to detect the position of said rotatable 
support means. 

Another obfect of the invention is to provide a powered vehicle comprising 
a ctiassis. at least three rolling means mounted on said chassis for engagement 
with a surface over which said vehicle Is to move. At least two of said rolling 
25 means is a drive unit according to the present invention. This vehide eliminates 
the siif^s^e between said rolling means and said surface. This te achieved with- 
out the use of any spedal floor materials or virtthout limiting flie types of movement 
the vehicle can maicB. 

Another advantage is that this powered vehicle is scalabte that Is, It Is 
30 adapteble to be a small, Rghtweight vehicle or a vehicle for carrying extremely 
III heavy load&. 

Another advantage is that the vehicle comprises reusable cornponenfs. 
which e.g. means that tiie drive unit easily can be moved from one vehicle to 
another. 
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A further advantage in ftm context is achieved if said powered 
vehicle comprises four rolling means, eBdti situated at a comer of said diassis, 
and in that two of said four roWng means are drive units, each ananged at two 
diagonally ananged comers of said powered vehicle. 
5 Furthemiore. it is an advantage In the context if said powered vehicle also 

comprises a wnreless communication means for receiving control signals from a 
remote computer system to control said drive units. 

it should be emphasized that ttie tenn ''comprise/oomprising" when used in 
this specification is taicen to specify tiie presence of stated features, steps or com- 
ic ponents but does not preclude the presence of one or more otiier features, 
integers, steps, components or groups thereof. 



fiifef cfescfiptron of flie dmwings 

Embodiments of the invention will now be described vMt a reference to 
15 the accompanying dramngs. in which: 

Fig. 1 shows a side view from above of a drive unit according to the 
present invention; 

Fig. 2 shows a side view, partly in cross secHon, of a drive unit accordihg 
to fig. 1, mounted on a vehicle; and 
20 Rg. 3 shows a schematic diagram of a powered vehide according to the 

present invention. 



Detefled doseriptton ofwatodimont9 

Fig. 1 shows a side view from above of a drive unit 10 according to the 

25 present Invention. Ihe drive unit 10 comprises a rolling means 12 intended to be in 
fricKonal engagement with a surface (see fig. 2) over which said drive unit 10 is 
intended to move. Prelbrably, said rolHng means 12 is a wheel 12. The driving unit 
10 also comprises a first driving means 14, and a second driving means 16, oo- 
-operativeiy operable to provide both propulsion and steering of said drive unit 10. 

30 The first driving means 14 is arranged on a rotatable support means 18 rotatabie 
about a center axis, c.a. The first driving means 14 is operable to rotate said roiling 
means 12 about a rolling axis (see fig. 2). The roiling axis Is perpendicular to said 
center axis, c.a. As is apparent from fig. 1 , the rolling means 12 Is displaced a pre- 
detemiined distance from the center axis, o.a. The second driving means 16 is 
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operable to rotate the support means IB about said center axis, c.a. In one prefer- 
red embodimeni of the drive unit 10. which is disclosed In fig. 1 , the first and 
second driving means 14. 16. each is a senfomotor 14, 16. The drive unit 10 also 
comprises a sprocket means 20 provided on drcumference of the support 
5 means 18. The sprocket means 20 is driven by the second driving means 16 by 
way of a transmission means. In the embodiment disclosed in fig. 1 , the trans- 
mission means Is a chain 22 which is engaged with saW sprocket means 20 and a 
toothed wheel 24 driven by said second driving means 16. The drive unit 10 dis- 
closed in fig. 1 also comprises a tension wheel 26 which can be in engagement 
10 with the diain 22. The tension wiieel 26 can be moved along a groove 28 so as to 
alter the tension on the chain 22. The drive unit 10 also comprises an inductive 
sensor 30 arranged in a sensor holder 32 to detect the posiQon of the sprocket 
means 20, i.e. the orientation of the wheel 12. The drive unit 10 also comprtees a 
rotation llmiter 34 ananged in ttie vicinity of the sprocket means 20. 
15 The rotation llmiter 34 sets a mechanical limit to the rotation of the drive 

unit 10. The drive unit 10 can also be operated manually, in which case some 
cables are needed for each drive unit 10. The rotation iimiter 34 prevente the 
cables needed for the drive unit 10 from being damaged under manual operation.. 
In figure 1 there Is also disclosed a stop bar and transnnttting sensor 27 which 
20 functions in combination with the inductive sensor 30. 

Preferably, the drive unit 10 also comprises a planetary gear-box (not 
diactosed) mounted on the first driving means 14, and in connection with the wheel 
12. The rotatable support means 18 Is supported by a ball bearing means (not 
dischised). The support means 18 Is preferably a plale 18. 
7$ In 1ig. 2 ttiere Is disclosed a side view, partly In cross section, of a drive 

unit 10 according to fig. 1 . mounted on a vehide (see fig. 3). The same elemente 
disclosed both in fig. 1 and 2 are designated with the same reference signs. The 
only parte of the vehicle (see fig. 3). which partly is disclosed in fig. 2, the 
vehicle frame 40 and flie top plate 42 of the vehicle. In fig. 2 there Is also disclosed 
30 the surEace 44 over whidt said drive unit 10 is intended to move. In fig. 2 there is 
also disclosed another advantage wltti the drive unit 10. i.e. the relative placement 
of the servomotors 14, 16 allows the drive unit 10 to be of a low height - limited 
only by the diameter of the first servomotor 14 plus suttabte clearances. 



02 16:11 FAX 46 8 31 67 67 GROXH li CO PV Reg STOCKHOIH @007 

^||& 8 31 67 67 

Hfc t Patent- ochtlPet W 
2002 -OV 2 2 

HuYudfoxon Kciwan 

This imply another advantage wifh the present invention, le. the 
combination of low height and servomotors witti high power gKre r^ to botii low 
height and high loading capacity. 

The drive unit 10 uses two motors 14, 16 tiiat, in combination, provide pro- 

s pulsion and steerage. The first motor 14 is mounted on a plate 18 supported by a 
ball bearing means. The plate 18 and the first motor 14 can therefore rotate with 
respect to the drive unit 10. or a vehicle (see fig. 3). A planetary gear-box is 
mounted on the first motor 14 and a wheel 12 on the gear«t>c»c, in such a way that 
the wheel is offeet to and at a right angle to the plates* 1 8 center of rotation, c.a. 

io A second motor 16 is placed on the fixed portion of the drive unit 10 and 

can control the position of the rotating plate 1 8 by means of the chains 22. The 
motion of the two motors can be controlled by a data system (see fig. 3) such that 
rotation of a part of ttie drive unit 10 and movement of the wheel 12 in combination 
provides propul^on at any angel to the drive unit 10, or a vehide. 

15 The resulting drfve unit 10 has a number of advantages. It can be used for 

storing without excess sliding against and resulting damage to the underlying 
floor surface 44. It can be rotated while the vehicle is at standstill, allowing ttie first 
movcmient of the vehicle to be in any direction. Preferably, the wheel Is ofliset to 
the center of rotation by 100 mm. 

20 The oflset of the wheel 12 will be related to tite size of the drive unit 10 

and the diameter of the wheel 12. The drive unit 10 disclosed in figure 1 and 2 has 
a vAieel diameter of 180 mm, and the offset Is 100mm. 

Another advantage with the drive unit 10 is that the wheel 12 can be 
placed dose to the comer of a vehicle, to allow fbr a large wheelbase and there- 

25 fbre higher stabiffly and accuracy. 

AnoHier advantage is that the drive system is scalable, that Is, it is adai^t- 
able to be used In small, iightweiglit vehicles or for vehides carrying extremely 
heavy loads. 

In fig. 3 there is disdosed a schematic diagram of a powered vehide 50 
30 according to the present invention. This vehide 50 comprises two drive units 10, of 
the same kind disdosed in fig. 1, and two passive roiling means 52. The two drive 
unite 10 are arranged in two diagonally arranged comere of tiie vehicle and the 
two passive roiling means 52 are anange in the two otiier comers of the vehicle. 
The vehicle 50 is e,g. powered by a battery padc 54. The vehide 50 also com- 
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prises a mreless communication means 56 for communicaffng with a remote com- 
puter s^lem 58 to control said drive unit 10, i.6. tfte movement and steering of tiie 
vehicle 50. The vehicle 50 also comprises a laser navigation unit 60, e.g. a laser 
scanner which makes use of several reflectors mounted along the perimeter of 
e.g. ihB stege area. The vehicle 50 also comprises a central processing unit 62 
which is connected to the laser navigation unit 60, the wireless communication 
means 56. the battery pack 54 and a number of servo amplifiers 64 which in turn 
are connected to the drive units 10. 

Another examples of the transmission means 22 can be a toothed gear or 
a belt drive. It is also possible to make use of a planetary gear, an eccentric gear 
or a spur gear in ^ dive unit 1 0. 

It is to be noted that the invention does not onty relate to a stage wagon, 
but to a powered vehicle which can be used in many diffierent applications, such 
as robotics and in material handling. 

The invention is not limited to the embodiments described in the foregoing. 
It will be obvious that many different modiHcations ate possible within the scope of 
the following claims. 
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1 . A dMve unit comprising a rolRng means intended to be in fnctional ^gage- 
ment vMt a surface over wliidi said drive iMit is intended to move, a flfrt driving 
means and a second driving means, cooperatively operate to provide btiOt pro- 
pulsion and steering of said drive unit wtiOe eliminating slippage laefween said roil- 
ing means and said surface, characteriied bi that said first driving memis is 
ranged on a rdalable support means rotataliie atKwt a center axis and is operable 
to rotate said roiling means about a roiling axis, wherein said roiling means is dia- 
piaoed a predetermined distance ftom said center axis, whereih said second driv- 
ing means is operable to rotate said support means about said center axis. 

2. A drive unit according to Claim 1, oluuacterlaed in that said rolling axis 
is perpendlcular to said center axis. 

• 

3. Adriveunitaccording to anyone of Claims 1-2. ehaiaelarteed infliat 
said support means on its circumfierence is provided vvith a sprocket means driven 
by said second driving means by way of a transmission means. 

20 4. A drive unit according to Claim 3. charactarizsd in ttiat said transmission 
means is a ciialn wtiich *» engaged with said sprodcet means and a toothed wheel 
driven by said second driving means. 

5. A drive unit according to Claim 4. characterized in that said drive unit 
25 also comprise a tension wheel which is engaged with said chain, 

6, A drive unit according to Claim 3, charaelerized in that said transmission 
means is a toothed wheel drivm by said second driving means, wherein said 
toothed whe^ is eng^ed with s^ sprodcet means. 



7. A drive unit according to anyone of Claims 1<6, eharactertead in that 
said drive unit also comprises a planetery gear-box mounted on said first driving 
mearffi, and In connecHon with said tolling means. 
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8. Adriveunitaccordingtoanyoneof Claims 1-7, characterized in that 
said rotatabie support means is supported by a ball bearing means. 

9. A drive unit according to anyone of Claims 1-8. characterized in that 
5 said first and second driving means, each is a servomotor, 

10. A drive untt according to anyone of Claims 1-9, characterized in that 
said roHing means is a wheel. 



10 11. A drive unit according to anyone of Claims 1-10. charBetorbed in that 
said support means is a round plate. 

12. A drive unit according to anyone of Claims 1-11, characterized in that 
said drive unit also comprises a n^alion nmiter arranged h the vicinify of said 
IS rotat^le support means. 



13. A drive unft according to «iyone of Ciedms 1-12, characlerfeEed In that 
said drive unit also comprises a sensor means anani^ in the vicinity of said 
rotatabie support means, which sensor means is operable to delect the position of 

20 said rotatabie support m^uis. 

14. A powered vehide ownprising a dussis, at least ^ree rolGng moans 
mounted on said chassis for engagement with a surfiaoe over wtdch ssud vehicle is 
to move, charactarized In that at least two of saM rolling means each is a drive 

25 unit according to anyone of Claims 1-1 3. 

15. A powered vehicle according to Claim 14, characterizad in that said 
powered vehicle comprises four rolling means, each situated at a comer of said 
chassis, and in that two of said four roiling means aie drive units, each arranged at 

30 two diagonally arranged comers of said powered vehicle. 

16. A powered vehicle according to Claim 14 or Claim 15. characterized in 
that said powered vehicle also comprises a wireless communication means for re- 
ceiving control signals from a remote computer system to control said drive units. 
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ABSTRACT 

The preeent Invention relalies to a drive unR (10) oomprbAig a rollii^ 
means (12) intended to be in Mcttonal engagement with a surfaoe over which seid 

5 drive unit (10) is inlemled to move. The drive unit (10) aiao cnnprises a first 
difvif^ means (14) and a second driving means (16). oo-operativeiy operatile to 
provide both prepidsion and steering of said drive unit (10) white ^IminaOng. 
sRppage beCween said rolling means (12) and said surfaoe. The first driv'mg means 
(14) is arrang«i on a lotalsdble «ipport means (18) reafatriei about a omter axis 

10 (aa.) and is operable to rotate saU rolling means (12) about a roliing axis. The 
rolling means (12) is displaced a predelennined cflstmce from raid center asds 
(ca.). and the ^eond driving means (1 6) is operable to rotate the support means 
(18) about said colter axis (o.a.). 
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